Traditional learning theory has developed models that can accurately predict and describe the course of learned behavior. These ''psychological process'' models rely on hypothetical constructs that are usually thought to be not directly measurable or manipulable. Recently, and mostly in parallel, the neural mechanisms underlying learning have been fairly well elucidated. The argument in this essay is that we can successfully uncover isomorphisms between process and mechanism and that this effort will help advance our theories about both processes and mechanisms. We start with a brief review of error-correction circuits as a successful example. Then we turn to the concept of stimulus elements, where the conditional stimulus is hypothesized to be constructed of a multitude of elements only some of which are sampled during any given experience. We discuss such elements with respect to how they explain acquisition of associative strength as an incremental process. Then we propose that for fear conditioning, stimulus elements and basolateral amygdala projection neurons are isomorphic and that the activational state of these ''elements'' can be monitored by the expression of the mRNA for activity-regulated cytoskeletal protein (ARC). Finally we apply these ideas to analyze recent data examining ARC expression during contextual fear conditioning and find that there are indeed many similarities between stimulus elements and amygdala neurons. The data also suggest some revisions in the conceptualization of how the population of stimulus elements is sampled from.
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Introduction
Well into the last century, learning theorists have been developing models of the psychological processes underlying associative learning. These provide rules of how specific experiences change ''associative strength'' over the course of learning, and these rules provide powerful descriptions of both simple and complex forms of conditioning (Bush & Mosteller, 1951; Hull & et al., 1940; Mackintosh, 1975; Pearce & Hall, 1980; Rescorla & Wagner, 1972) . These theories typically rely on several hypothetical constructs that, while not directly measurable, enhance the explanatory power of the theory (e.g., associative strength). More recently there have been explosive advances in our knowledge about the neural mechanisms required for learning (Nicoll & Malenka, 1999) . For example, we know that glutamate's action on NMDA receptors at a set of synapses supports long-term potentiation of synaptic efficacy by increasing excitatory synaptic transmission at those synapses.
It seems that the next step in developing our understanding of learning is to ask what, if any, isomorphisms exist between process and mechanism. This cross-level translation would likely be synergistic and drive each class of models (process and mechanism) beyond current understanding. Indeed, it would not be surprising if once such an isomorphism was identified it immediately suggested a modification to existing theories. Below we briefly review fear-conditioning data where there has been success in identifying such an isomorphism (error correction), and then introduce a hypothesis for isomorphisms relating to learning theories that assume that conditional stimuli are best decomposed into a set of primitive elements.
Error-correction: An example isomorphism between psychological process and neural mechanism
One example case of this synergy is the recognition that the teaching signal for conditioning is not the reinforcer but the degree to which the reinforcer received differs from what is typical in the current situation. Kamin (1968) first suggested that it was the surprisingness of reinforcement, not reinforcer magnitude, that
